Reconstitution of model membranes from phospholipid and outer membrane proteins of Proteus mirabilis. Role of proteins in the formation of hydrophilic pores and protection of membranes against detergents.
Outer membrane proteins extracted from isolated cell walls of Proteus mirabilis were able to combine the cell wall phospholipids in a model membrane system. The presence of outer membrane proteins in vesicular model membranes mediated the release of previously entrapped [14C]sucrose while [3H]inulin was retained. Incorporation of lipopolysaccharide from the same cell walls was not required for the formation of such selectively permeable membranes. Three major outer membrane proteins of apparent molecular weights 39000, 36000 and 17000 were isolated using acetic acid and sodium deoxycholate solution as solvents and avoiding the strongly denaturing sodium dodecyl sulfate. The isolated proteins were assayed for their ability to form hydrophilic pores in reconstituted membranes. The trypsin-sensitive 39000-Mr protein and the peptidoglycan-associated 36000-Mr protein were equally effective in this function whereas the 17000-Mr protein mediated little penetration of low molecular weight solute. The 39000-Mr and 36000-Mr proteins also protected reconstituted membrane vesicles from disruption by detergent while 17000-Mr protein was ineffective in this regard.